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BASIC-ABSTRACT: 

NOVELTY - A judgment unit judges whether railway lines are parallel 
in the 

image data captured by the stereoscopic-cameras (2,3). The 
distance between 

them is calculated and compared with actual value to recognize the 
railway 

lines in the monitoring area. The setting units (13,13a) set up a 
railroad 

crossing region in the monitoring area based on the recognition result. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also 
included for rail-road 
crossing monitoring method. 

USE - Monitoring apparatus mounted on vehicle, aircraft and on 
stationary 

objects such as support for monitoring the rail -road crossing 
situation. 

ADVANTAGE - Since railway lines are recognized correctly, railroad 
crossing 

region is setup appropriately and monitoring precision is improved. 

DESCRIPTION OF DRAWING(S) - The figure shows the block 
diagram of the rail road 

crossing monitoring apparatus. (Drawing includes non-English 
language text). 

stereoscopic cameras 2,2a 

stereo image processor 8,8a 

setting units 13,13a 

recognition units 14,14a 
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ME-flOBftx-^Kffi-^T, X r U * V y y ? IC & 0 Wm * W Hi t§ k tU, 
-7U-i»ffliSOBI«f-*K:BII , r*a!l*i:, a n£ H fie x - * tc «k 0 ffi J6 $ ft S H ft ¥ 

m ± © n «sffl ft k # wjcttw- e.nfcjgftix-^.^in^-ri.X'rb^ a b Am as k , 

nu SB H ft -r - t> K. * 0 ffi Jt 2 ft 5 B ft ¥ ffi K ^ T , M E ft iffi b - ;l/ £ £f & "T 3 ^ £ S3 k 

bu e»s&«nfc»au-;nc»-^^T, fit/ e ffi B u rt fc3?Lm«nfcW*flj*iEiar^ 10 
^©fcKtBr*&«0*^t»©fcic#B-r*fc«>© «jflH«*»s-r«RjBWi:* w t 

m E W S SB , ftu E B ft ¥ ffi C is ^ T , m E ft 51 b - ;b © « ffi k ft 3 - » © - # 7t « & * 
ii±l L, ffl E £ M f - * ic & -3 ^ T , miErac7EK«0*ft^ti tc ** £ f 5 £ ffi IS ± © = 

* 7c ffi « * n to l , a m - «• © = * ft ra is a< ¥ tf t * * g * « w itsttu> m e - 
» © = * jc a is ¥ fi T*$5t w m Lrz®-& tc a , m ® - w © = # tc b is © rs pi * & to l 
, s k w to « n /t n i« k , m mmmu-iKommo n pi tc iat« « ss b k % it « 1 5 c 

tK*Q, M E ft 3t U - ;I/ © <i ffi k ft 5 nu E - ft © - & tc BE IS # ME«3fiU-Jl/7?*5 

[ If >R 8 2 ] 20 
W EE II 7*- * KB -3* x BGBBBU A KfcttSttBttOBBfcft 3*f*»BB«i:\ 

MBBB*nfcft*BtfmKBttB*rtK#fc**frB**fflw , r* tttic mremm 

ft $ rt ic fiu E » ft ft # ft f S k W Hfr L fc « ^ tc it , aKB««nfc»ft*©ffi«%fT5 

ma k * <* e tc m t % c t * a k -r 5 m * w 1 k ie* « n fc » « «b , 

3 ] 

fi ffi IS M © - AS * O flt ft * ti ft L , - M © IB ft r - ^ * to AtS^ 1 »xf 1/4-^7 
k , 

HuEftiI^-;l/*»^k UTWiBJB 1 ©Xr U >J- * ^ 9 k IBJ C K K * tlT , ffilEff 1 

© X r U * * / y k tffi ®j -r § C k ic j; ? X flljf E fig ffi f£ W ■ * ^ is % ft % J» ft L , - W © li ft 30 

mmm i ©*'fi/***5ej:oTtt*iSft* - *f © n ft r - ^ t a ^ t , x f- u * v 

7 ^ > y (c J; 0 ffi M Z J¥ to ? 5 k k t k -7l/-AiS«iSf-?(cl8t§Ii iff k 

, a r a ft r - ^ k <t o ffi « n s ii ft ¥ a ± © )* us in. m k ^ n it n if 6 n a 1 © kb tat 
r-^^to^j-r-sa? i © x r u * m m m m as t > 

bu e £ 2 © x f- u ^- * v tc =fc o t to ? n 5 - *f © b ft x - $ ic a -5 ^ T , X r U ^ V 
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r - * % to 77 -r § $ 2 © x r v * m ft m m as k , 
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m 13 Iff 2 (DSlf-^ Kffi-5€ , ggffif^^rt K*J*J §«gtft©ISIiS^ff 5 Ml 2 ©W^^Hg 
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bu E "M 1 OWtlttBBaSKi-aTKBSnaWjftfllk, MES 2 ©*lftMi!M5tc J; o T 
k 

«r#f5iik*^f«kfSK§«BSffiSilo 
[tt^iR 4 ] 

h5 E 35 1 ©XrU**^5fcj;y*iiljE^2©Xrb^*^7{i, -ElffilcSkJ&TffiRS. 
n T ^5 c k * flt k f 5 i» ^ il 3 fc E B ? ft W B ffi S 11 . 50 
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t?tttic, hu 12 SI 2 © W ft ft 8S II 215 KJ:r3TBMl«nfc»ft*©*«fflB* ft 82 % 2 

©H*jtfl[fli3fi^6f»E* 3 <D = %.7t&M%icmm%Wi?% c k £®mkt «m$$ 3 s 

ft tt 4 \c B2« * ft ft m W SSiSo 
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BltElEOXfl^^A^^KioTtliA^nSIIIf-^lCiDlSSnSIiflKfe 
i^t, KfC«ilU-;l/*W£"r*JB2©193£»4:» 
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B«aaB«*»£-r*» i © ss £ sb k , 

M W Si $ * 13 € 1" § 35 2 © 32 & 215 k 

fcse.KW'rsc fc*ttafc-r*iH#JH3fre> 5ov>ftifre f;2 « t^itmmmmm. m . 

hu IB B£ tfi 215 tt . hh IBM? 1 © K ^ M W k flu ES2©liW«ttfc*'atrSI3©»tn*l«*B8J£ 
U ffiHBfcfftft tffJH28S 3 ©KWIHWrtlcfcfc + SfrSfrfcWBT-r* k k fet, maB»3 
©Sfg^JSSl^ rt tc ft SB W ft ft # # & tSt W W L ft £ K tt , 31 ft ft © BE 81 * f? ? c k 
*W«l:r*l»*JR6lcE««tifcBIWSE«SH. 
[I*i|8 ] 

ffi«is«*^ty«a*»«i l fcii {fx - * t , - 7 u- A*a a © KjffiB« x- # \c mt & 

MM &t mi 12 a ft r - 2 ic «fc 0 & £ £ ft S B tt ¥ Hi ± © £ ffl ffi S k » IS ftf ^ 6 ft ?E Ml 
t* - ^ fc tc » c5 1/^, Kill/-A/©»«lrt©«iH*Bitg'r*«l«Ifi**ffi fe' ^ T „ 
WEHttJ-r-^KiOafiSft^HfllTiBlcfc^Tx fi 12 ft it U - ;!/ © ^ M k ft 5 - » © 

flj H2 ¥1 g6 t* - ^ (c S ^ t , WE~*7cE«©*ft€ftKJt )S -r*^aEB±©H*7Ciatt 

bO 32 - *f © = * 7C * tt ¥ T* 5 S *^ W Br 1" 5 X x v f t . 

m 12 - W © = * 7t it: tt ^ ¥ RfS^ -I'JJ rr t ft « # fc , flu §2 - M © = #tc Ft ^ © M II £ 
s m -r 5 X f <y 7° k , 

hu 12 ® tb $ ft ft n t , f 1 12 mmis-fronviUDmmicm^t z m m m t « it Ktsci 

J: 0 , flu E « M u - ;U © ft ffi t ft § flil SB - *f © r. ft rfl tt flu 8B » 31 U - ;V t* § ^ S 
^ ^ fij RTr -T 5 x f y 7° i: , 

flu »2 - H © - 35? 7U KHJS'RaiU-^Tfiftt W i'r L ft Jf ^ fc tt , S ^ - St © - * re it tt K. 

a -3 ^ t , hu §2 sg ffi ® w tc 2.? u tu ? ft ft *t ft ft sBga-r^ttct ^ its^scs^ 

t © k K # ii t * ft 46 © SS UU l«5:iS-r5Xf7^i; 

t % c t z ®-m 1 1 m Gh 81 m . 

[ K * JK 9 ] 

flu 12 IE df-HS^S, flu IB Sg til M#rt©*fftft©M%ff ^f-^i, flu SB 88 gig 2 
ftfc»«»#WE»W«*rtfc#tt"r*fr5j!P* W m t Z X r *y 7 k , 
miBK«I1M«A KWEJtllltfSt -T S t«»f UftJfdKtt, ^KISIRS ft ft *fftft©S£ 
« ; i * ft 7 X r y 7 k * $ & ic # -T ?, c k * fi? ® k f § III * W 8 ic 82 OS $ ft ft HI W SS £ 77 ffi 
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[ ii # m 1 0 ] 

ft 31 b - ;l/ © SS t?j ft <D « ffl * ii 11 * 5 ifi§ m SE ft 35 ffi £ fc ^ T > 

!K«iiii*0-«*-&tnRfe*ffl«i l< -jtoHftf*-**^* *ss 1 coxx v -ft, 

flu SB m 1 <D X r y 7 P tc ^ T tt! -73 2: ft -• fct <D Ii ic I^V^T, X r U * v -y ?- V 

y»c * o li^sait § t i: t k , - 7 u-AffiaoBUftf* - * ic n '4- 5 n g m mm 

■ »f->CJ: DI'lSn^KI ¥• mi ± 0 <§£ « ft: II £ ft IS WWGtlftS 1 <D SB K x - # 
££tl77f?>3S2<DXf--y7 , fc, 

ftu SRi lOlidx-^lcarJ*, IftSffllftA tefctt 5 SB 3 OXf -y 7 s 

Htr Eili/-;i'51^t it flu SB S i © x f -y 7° tc & if % mm ffi-flf fc IrI t w tc fc ^ t , to 10 

EfittiRtt&3trjt&«attL, m mm 1 o x r >y 7 0 k *s v> t us 73 $ n § - a <n m ® f - 

flu IB $ 4 CD x r >y 7 1 JC & ^ T tb 73 S ft fc - ft CD Ii ft r - * £ S "3 ; ^ T , X f U * v -y V 

Bi»-r-*fcJ:0SS?ftSBi«¥M±O^«fii[ ■ £ *< ft tS 6 ft 7c ^ 2 co SB « r - * 
%ta73-r§IB5(DX7 : --y7 , ts 

2 ®B*f*-*fc8r3#, K«1H«Alc43(t«tt*1l)«)RM«fTa 3? 6 © x r -y 7° 

•t . 

flu IB ® 3 <D X r >y 7° ic & ^ T gg MS * ft 5 ft 0t % t , flfl 82 2g 6 CD X t -y 7* (c V> T fig §£S £ ft 20 
Iff U flu "KB IS W |*J tc # ft 1" £> S S£ ft * © ft £ ff ^7(DXfy 

7 s t 

[ tf # ii 1 1 ] 

flu S3 3 <D X r >y 7 s (i , Wi I <D EL % ft tk ffi & C ffi -3 # flu SB » % % M M L , 

flu IB IB 6 60 X r -y 7* ti , i(fEJBlO = *7cfl[ S 3Ri:tta**»20H*7ctf ffl ^ tc a -5 *' 

mmtmwjzmm? % 1 1 e. t , 

flu nB m 7 CD X r >y » > 

flt8B^l©H^jtffi1i^ fc ^Q-^20H^^ffiii^CD3^ , >^<^fe-73i;«SS:5m'3 
©H#7tfl5«**8£f § X-r >y 7* t . 30 
WE»30Xf i y7*K:J:oTKII«ftfcW* l lif© ffi A ffl B * flu t B 28 1 <D = * tc ffi fll & 6 

flu §3 m 3 <D = * ft m m % ic m m m * ? % x r -y t* t , 

flu SB® 6 coxr y ^Ki o T % M S ft Jt & % <D m to ffi S % flu S3 % 2 ©H3fc7C*«JRfr& 
WEffi30 = *7tft fll % fc ffi « SE St T 5 X r «j 7° t 
*«6Ctt«ci:*»tt1-«l*aiOCGtfhftll«ia*ft. 
[ SI * « l 2 ] 

fiuSBa?lOXT-y7 p tc^^Tai^?ft^iifg!x-^tcj:^ffi^$fti)lii)¥ffi 
flu SB ft ii U - ;P * ¥f ft. t % m 8 co x r -y f t , 

flu SB $ 4 co X r -y 7" ^ T (±5 73 ? ft 5 1 fi r - # tc «fe D Jl & £ ft 5 IE i% ¥ ffii (c ^ T , 
fluSBftil b-;b^# 9 co X r -y 7 s t , . 40 

flu SB W, 8 co x r -y 7 s tc *s ^ T «f 5£ * ft 7c ft ii u - ;U K ffi r3 ^ T , flu S3 E M ® JS? rt tc . ® l 
co M « « 4t « SS S f § X r 7 7° t » 

WEaj90Xr'y7 , t33l/^TWffi?ftfc»ciiU-;l/h:»-3^T, flu SB Sgj ft fH « rt tc , 2 

co tfs ffi m tt m fa * % x r >y 7° t 

*«8Ct1-5Ck*1?«4:t4»*«l OJftlil lie SB « ? ft tc Si ft 7? ?£ . 
[ §| * ffi 1 3 ] 
flu SB m 7 CO X 7- v 7* « , 

flu SB 1 «9K«HH« i: fluSB® 2 O Kfi «l AH 4R tS^OS 3 <DV£WffiW*m'fct % X fy7"t 
fiuSBW^^A^fiuSB® 3 ©BWtBKSrtKfiEft-r S^S^^WBr-T v 7* t , fiuSB® 3 CO 50 
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k tt tc tn aa » * ft # f * t n m l fc k a , mm a » » © be ffi ^^f^ 
ft 

[%H©»iSM&aHi«] 
[ 0 0 0 1 ] 

* & w tt . »aiu-A/«)*«irt«D«H*8sa-r*i«WK ffi tt » & <t t>* k «j fig ffi # scat 

<£> o 

[ 0 0 0 2 ] 

itt ¥ , ffifc© fig ffi H tt ft © « rJi ft K ffi f 4 ^ ffi tt E tt g • Hi /fl ft 2 ft T ^ 3 0 C <D fig ffi 
tt H tt , * ffi V fin ffi «| 3f © & fJ tt tc MJti, bJc ^ , $ ft « © ffi» J.h tttclH&SftT^S 

0 & * © - WJ 1? ftiMQ fig ffi S tc II L T , ft * tt , # HS A ^ 7 * ffl T x 31 *S & © U 
-;U («T rjftatu-^j t ^ 3 ) £S€rBUJ*»«L, ffittHtt¥ffitc fctt 5 tt» U- 
;KD ffi B * tt JS -T 5 o ^ IT, ^J6R3S*tlfcl»Wffl«**W4:l/T, SH^Ai^o 

it n * ft K5 ««rti;4UoTi^j i> ^ s ft be m r 5 . 04 a tt' , m dpi ¥ 1 0-34 

1 4 2 7 ^ & ft tc tt , 2ftOJ|lW*/5*»itU-Vl/«^bl»WOWftKliSilL, HI W © 

£ ® h * ts ie m tc fis & -r 5 fig ffi tt m # is?nt^5. 

[ 0 0 0 3 ] 

c©cfc5fc8i§9Jfi£ffittlItt, fig ffi (H tt (c ^ L tb *nfc»***<Bfi«iH«rt-t4-6A-3 fc 
T , c co j: 9 * 5> Si ft ft ^ fc 46 © flj ffi t L T , KttWtffcgffilB^lcttJt-rs&Ktf** 

c ©ftiiftft 5 c t tt«*KT-* §0 c ©j: 9 %^ftmz'i®wffi®zmMm%. Ltcm 
ft , *^7©««fwa»fl:iciBH"r*fflHXu*^e*t), a w tc r s $ n fc n w m m t 

, SHBO»«Jfc^fflB«K»JSUft<!8:0, W #J * fif; II ft ft * 4 < tt o X < § . - 1i > H 

* Tifii*Baii'-Atiiu * c ^ & a m « ft m s -r 4 c 1 1, # x. e> n , # bb 

[ 0 0 0 4 ] 

* , C CD ffi * S ffi T* tt , 2 ft (D Rg ^3 p< v ^ 6 © W W ft ^ L T ffl Si ft ft 5 ft 46 , 2ft 

r s tc « , * < t tt 51 u - ^ ft m <* ^ s ^ h % o a # © tt iu-;hc«lt> c © <t 
o 4Kviffittn©ik L fflftft ^ eta, xiff o*a*{b*ffl t s **^tf*»o 

T 4 < , «'^J ! ft IB O ft ffi 181 
[ 0 0 0 5 ] 

* 58 W tt , 5 W 1f tc & * T 4 2 tl tz t © T' 0 , Bi ® ¥ ffi tc *5 ^ T tt 31 
[ 0 0 0 6 ] 

* fc , * % W © 9J © E W tt , ffi* 11 X V * <S ^ ft ^ © * Vk 2 ft ffi M t 2> t t t tc , J« ft © * 
[ 0 0 0 7 ] 

[fiSSft mm? % tz tbo^&i 

^ ^ 5 r is ft m & -r s * tc , tt 3i u - ;i/ © n «i © « u ft fis ti -r 4 w 

t 5 S0 W fig ffi tt 11 ft fl ft t 5 o *»*BBSSBBKa3^T, X r U * * * 5> tt , fig ffi ffi 
tt ft * £? S a ft 88 tt t , - W © ■ tt x - 9 ft m ^ t & o X r U * ffli tt «Q H » tt , - W © IS 
tt r - ^ tc a ^ T , X -f U * V <y ^ y f fC i 0 ffi IS ft ® (±5 f 5 t tC , - 7 U - A ffi 
a © B tt -r - ^ tc l§8 -T 5 ffiM i: , H tt f - * tc <fc 0 £ £ 2 ft 4 W tt ¥ ffi Jr. © ffi fll ffi IS £ 
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* ft z Mt^nfeMf-^^iJi^tSo w&mtts Hi ft r - * tc * o m & $ ft s h ft ¥ 

BSfcte^T, Kiau-A/JfeWS-r*. ClT\ C © tt & 815 tt , H«¥BBKH3^T, 111/ 
~;KD ffi £: & 5 - ft © ~ 35? tc * & * fill UJ L , 8g 81 r - * tc m -3 ^ X , Z. ^ fc it Mt © * ft 
J FftettJ£-r**£IB±© = &7cfctt*Wtli-r*a ? LT, W£ $15 tt . — ft (DEL "Aft W. ffi 
ft ¥ ft V &%> SfrtWIitSittiC, - ft © H * tc IE $ ¥ ft T- h 3 £ fiJ IU; i$ tc 
tt, -«OH*7Elt*©IH|li*JHti-r*. £ 6tc> ttJgfftt, COWtbStlfclBHifc, » 

5 - ft © ~ # 7t fi 51 U - ;!/ V fe § S Z W 0f "T 5 a IS & 815 tt > tt!t2ftfc8cilU 

- ;i/ 1 a -3 ^ t , ffiamwrtJc^Ldi^ftfcftftftsESf^^feotigia-rs^E©*: 
^totfi:»jii , r*fc»o«ii««i<*Bsne"r*. 10 

[ 0 0 0 8 ] 

llT\ SiOSflCfe^ T> Jr. $ © ffl $ tc to * T , ft ft % M flK St, E£ 8i ffi £ % $ 6 tc 
[ 0 0 0 9 ] 

sb 2 © » m , Raii/-A/oii«rtott»*!iea^*Kna««*Hici3^T, ^i«xf 

ntt»l!»2:. 9! 1 ©ftftMlM5 i: , *20«»ftBllt, *M«JK 20 

- Si % £ tr ft * Jt ft L, , -ft©Hft-r-*fctti*/-r£o SB 2 © x f u 4" A * 5 tt , K it 
U-)l%mm t L T SB 1 © X r b * * * 5 IBJ C ON !C £ H $ ft T , £ 1 © X f- U * * * 5 
fcffiffllfSCfcfCfctjT E ft I, - ft © H (Si r - if * tl:l *t5, SB 

1 OXfU*i«WI*tt, SPJ 1 © X r U * * * 7 t i - 3 T Hi * 5 ft 3 - ft © Bffl ft t - % 
tc 38 -3 v T > x r 1/ * ? 7 f > 7" ic j; 0 f 1 f 5 » 111 t 5 i: i: K , -7l/-ilSfl B ft 
x - * fc II -T 5 li 8¥ t , H ft f - ^ IE <fc 0 M S ? ft 5 lift ¥ ffi ± © AE Sfit fflf t ft ft It M 
ft lb ft fc m 1 © h§ Ml -r - 9 * m ft t S o m 2 © X x U 4" M ft ffl 9 tt , ffi 2 © X r U * * 

* => fc «t o T m*l S ft 5-ft©Bft-r- 9 icm-o^X, Xf Uft?7f y^tciOli?: 

g£ tB t % t £ tc, -7U-A«aoH«7*-*lcH-r*aiS»i:, Hftx-^tciOM 30 
3£ £ ft 5 ii ft ¥ ffi ± © ffi fli I fit 11 £ ft ft IS ft 6 ft m 2 © Wi M t - # * us -Jit « s mi© 

^ftHieKwa, » i loiuf - * teases , e%ffl«rtic43(t«^ft4iioeN%fT3. 

a 2 ©ftft^Siigpti, SZOEHf-iiKiStJ*, Bgfflffl«rtfc*JJ*Jt**OjB«!* 
ft ^ o fflVtt, JBlOW**SlttH»KJ:oTBK«ft*W**Bfc» 12© ft ft M ^ ii BE 

[0010] 

clT\ sb 2 © ~& m ic i"> t , i ©xfutA^^fe.to^'Zioxf i/t*^7(i, - 

[001 1 ] 

£ tc , S2©«Wtfe^T, IB 1 © ft ft ft S IS SB « , SB 1 © X f U * * * 5 © ffi tt % S W 40 

i: Ltzm i © h * jt ^ tc a -3 * ft ft #j * s ats 0 ttz. m 2 © ft ft w as is a u , *b 

2 © x r u * a * v © ffl is * & m £ l fc m 2 © h * 7t a fli ^ tc m n a ft ft % £ as ats. 

£ tc , 81 ffli « , IB 1 o = *7tai«3R«JJ: 35 2 © = 3fc tc tt 01 IS © 5 '> * < i: fe - # i: 

« a * 5 sb 3 © = yx ft n^*stt5. ? lt, if *a s s, sb 1 © ft ft m as n » tc ± o 
t as n ^ ft ft ft «j © tt 0 (a is z m .1 ©H^Tttt en &a>ea§3© = #7ttt«&tctt a a ; » 

t5. <* 6>IC> Sg^^tt, SB 2 ©W*»BI«»e * o TBBI* ftfc»ft*Otf «fflH*IB 

2 © = ^ ft tt % ^ 6 sb 3 © = * 7u tt ai ^ tc as m ^ at -r 5 » 

[0012] 

* it ss 2 © #g t« tc i,^ t , ± a © w sic tc * t , a 1 o w ffi ffl t , a2fl»sit, sb 

1 © tt S ff £ > SB 2 © m & 2: * t£ 6 K W ^ § c t A< » * L </> . C © SB 1 © £ ffi tt , SB 50 



1/15/08, EAST Version: 2.1.0.14 



JP 2004-42737 A 2004. 2. 12 



ftiiU-/l'ft ! l#/£f3o 31 2 O «r JE » tt , SB 2 co X r U * t> * 5 tc £ o T ft * 2 ft 5 11 ft 

f*-*icj:»)«je«n*H«¥iBK*^T, «atu-;i/*»i6"r s 0 35 i ©ss&sistt, as 

l OWS»KJ:ra'TWffi«nfc*5iU-;HcSt5^T, % £ Stt tc . 35 1 © M « fft tt * 

i^t5„ 35 2 co is $ it , 35 2 co w st tc ct o t if « ft ;t a a u - ji tc m ~3 ^ T , s 

[00 1 3 ] 

5 e> tc , 35 2 © 5g HJ3 tc fc^T, £ ffi £(! tt , 35 1 co M t?J R tt t 35 2 co 8S ffl iM tt £ ft 3 €J 35 3 

o s t* . fit, km as tt , tt ft ft tfS3o h «j fli tt i*j tc # a ts^s *» 

* W Mr I" 5 £ & tc , 35 3 © MS m« tt 1*1 tc tt ft ft if? t5t ffl Mr L tc « & tc tt , tt ft ft 10 
[0014] 

SB 3 © 58 W tt , £ £ M tt ft £ ts ft ft * A L tc iifii tt r - * t , ~ 7 U - A ftl M © Hi tt r - 

it tc m t % ffl m w t m tt. x - * tc j: o jr & t n % m m ¥ m ± © $ «r & is t # tt it ft «■ & n 

fcBstlT-^tKlSrJ^, ft )i !✓ - ;U © K 1*1 © ttffi! ft E£ £ T & IS W Ei M # $ ft & ft T 5 

ft^-;U©M£&5-tt©-#tcMftWiffi?-S 0 o r tc . SEStx-^tcffi-^T, 
-*S««O*n^ftK»lS'r*Sl!SIB±© = * , JtK**J¥tH , r4 0 o # tc , - » © = & 

« * tc (t , -tt © = ?J?7E ifiSSi © ID (1 * If W f 5 o fit, » ft 2 ft te HI] 11 t , il U - ;U 20 
© X Rl © HO H tc ffi a f 5 ¥iJ JE tt % it R -T 5 C t tc j; 0 , ft 31 U - ;l/ © £ Mi ft 5 - tt © 

- & tc a M ^ ft at u - ^ T- h 5 *» 5 n m t « . ® tt tc , -tt© ~ * tc r#: is ^ ft ii i/ - 

;b T- « 5 i: W Kf L, « tc « . - tt © ~ 3fc tc ffi ffl. tc S ^ i/^ T , f£ ft M tc a? L ffl « ft fc 
ttftft^.fi«1-^^t©tgS£1-§^S©ft^t©tfC^gi-r§fc46©8S«®Js!J^^^'r 

[0015] 

CCT', lg3©!SIWfc*5i/>T> £ US x - ^ ic S ^ t , KftffiWAOttfenoRBtt&ffi'', 

?>s is s ft it tt ft ft ^ m m m m rt tc # a-r***s*»*wwL, s tt tc tt ft ft # # a t 
s t w i? l ft Jt ^ tc a , m m sftfcttftft©sta* f/ uttfifu^. 

[0016] 30 

ffi 4 © % ft tt , ft il U - ;U © M « © « iH * Kf « t 8BWB«*S4 « « tSctffeS 
o 5 I® ffl £ % 73- ffi tc ^ T , S 1 OXf7-/a, fti m M tt © -• SIS ft ^ C » fi * fl tt L 
, - tt Ollf-^ Hi *t5. 35 2 © X r >y ^ tt > ® 1 © X f v ? tc « ^ T ttl tlZVltz 

- tt © H fit x - H tc S -3 1,> t , xf-U^-v-y^yytCckOSMftS tU t 5 i i t ic, - 7 
b-A*B^©Htt'r-^tcWr5tia^^, Bttr- ^ tc £ (3 *!5t' 5 ft 5 iii tt ¥ ffff ± © dl 
ffi fu R t tfi tt 55 W tt 6 ft fc §5 1 © ftt r - # * til t § . S5 3 © X r y 7 tt , m 1 © iE St 
r-^tcS^t, SS^Mtt rtfc^ It 5 ttft ft ©SgSRfttf 3 o 354©X-rv7tt, ftilU- 
;!/ ft » * t UTS 1 © X x -y 7 tc tt 5 » tt tt Si t H U PJ tc l/> T , £ tt'ftl tt ft ^ ts M ft 
ft H tt L , 35 1 © X f 7 7 tc *3 ^ T Hi f] 2 ft § - tt © ii tt r - if t & ffll t % C t tc <fc o T 

> B«[«l«*^&*fe*IBj«"t*-WOiBftif , -^*ai*^*. 35 5 © X f- «y 7 tt , 35 4 40 
© X r >y 7 tc £ T ttl ti 2 ft tc - tt © B tt x - * tc S -3 ^ T , X f U * v >y ^ y ^ tc <t 0 

sns**a**fcfct>ic. - 7 u - a ffl s © n tt r - ^ tc m t % n m » t . b tt r - ^ tc 

*D«JEStt*H»¥ffi±©MffiBi:>& ,, *t <£ f* tt 6 ft tc 35 2 © S§ flt x - ^ ft (U ti t % , 
31 6 © X t «y 7 tt , 35 2 © £ SI r - ^ tc a c5 f , £ M fU tt rt tc tt 5 tt ft ft © 8 & ft o 
o 35 7 © X f- -y 7 tt . 35 3 © X r -y 7 tc *3 ^ T IS §Ji « ft § tt ft ft t . 35 6 © X r -y 7 tc te 
V^TB«*n*»««lfcOimB*tt'frb, ^^rttciTf itttS C ©ttft ft ©fig Mft o o 
[0017] 

C tc > 35 4 © 5g m tc *5 T , 35 3 © X f -y 7 tt , 35 1 © = * tc & M & tc S -3 * tt ft ft ft iig 
S8-T So 35 6 © X r -y 7 tt , »2«)H*7ta«3RfcSt3*Wft**B8IB"r*. ? It, 35 ' 
7 © x r -y 7 tt , 35 1 © = ^' tc ffi S ^ <fc D* 35 2 © H ^ tc gfiS^©^^ / >ft< i: t - 'H t 50 
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ttH**jH3©H&7tMJR*«J£r*. ffl 7 © X r y 7 lc ft O T , ® 3 © X r 

y 7 lc £ o T IS 2 ft ft tt ft ft © ffi HI ffi H * SB l © = # tu ffi M % e> SB 3 © = * tE 05 if. * 
fcflE«g»**.-*fc, ffi 7 cd X f- y 7 lc O T , »6«Xf ^CioTBiShftS 

[0018] 

l tt', 28 4 © 58 H IC *5 O T > IB 8 © X f >y y fat , S 1 OXf'y/lCfc^TttijlfnSI 
tt r - ft lc «fc 0 ffi & £ ft & !i tt ¥ ffi lc ^ T , 01 m U - ;b * j£ * § . W, 9 © X f v 7 fai 

Il/-;^#£tSo fit, *fflXf7^B, MS 8 © X r >y 7 lc is o t m ?Z t£ ft tz ft 31 

\s- iv\zm~3^T s e « « c , ai©»«i«**iiJEf*o a & © x f - ? y u , 3 9 10 

OXf.7/lcfe^THt?n/iaiU-;KcI^^T, S ffi nH « rt K , ffi 2 © M W. Z 
Wl 'jsL o 

[0019] 

S 6 lc » SB 4 © fg ffi lc fc o T , 3? 7 © X f v 7 lc 35 ^ T , 14>lfi«]flatt£$2®ia 

w is $ t * tr ffi 3 © w m m % m fz t % ° oft, tt ft ft turn 3 © m m as. 1*1 ic # a f 
§ ^ s ^ * -t-ii wf -r 5 o fit, MaflttttflttrtettftWtffcfc"*-**: w itr l fc t§ -a- tc fai 

[ 0 0 2 0 ] 

[«H©£"M<D««] 20 
Hlli, *ll*«flRK^^*ifi«Ii£ta«iH07oy^1«»aH7J&*o c ©!S<flE*t£l Htt fai 
, ffi 1 ©ttftft8g§«ax>y hit. ffi 2 ©ttftftiiga&ax >y h l at, 9S IK W 1 5 
L , E tt ffi « ic 3? L th £ ft fc S§ ty ffi m Ki^ASWliS ( iffi !t * ^IItA, « ^ fai , 

wtpni) *frs«tf s« ffi 1 ©ttftftit«a- >y h i a, $ tt l h tt * « ^ t , jfsw®M 
*is^ , r*fc«)©KjaB!ft«3ii'-^* as itstitc is % w ^ t- & 5 ** * n « us k 

t5. S fc , IB 2 (DWMi'Vfl Eg h 1 a t, S 1'© tt ft ft aS M a;yHi PJ . ffi 

«bftl«tl^T, ft 11 U - ^ * IB Ml -T S i: t fe tc, Jflii^IItSi 4 fe , d n 
©W*»IBila-y H 1 , 1 a (Cfe^T, l?(C7A7 7^'V h A'ft^tlfcllSSl (2 
a ~ 1 4 a ) fai , tt fStSS¥Cfe^T, 7^7 7^7 htfl^ftt^ft^S?©* flg W 
•!f©#SfiicS^ (2-1 4) tm-T&^o «T. Wai»»C*5^T, 1 ©ttftft ftgiKa^. 30 
>y h 1 k: o T © & Sfi ^ * ft ? , ttfcW&fci^lB'K JB 2 © tt ft ft K Pi a - y h l a \n 
■o^Tt>BI*1»»*. f ft t> , IB 2 © tt ft ft IS IS a - 7 h 1 a fai , W T m W t § H 1 © 
tt ft ft M m 3- - -y h 1 © # M «F ^ ^ , 7;b77^7Kt?0# 89 R^fcitiASCi: tc 
iOIItSC fctffts, 
[ 0 0 2 1 ] 

S 1 © tt ft ft IS SR a y h 1 fc ^ T , Xfl/tA^72li:, »«JififlfK:43^Ts 3£ S 3¥ 
fc la ^ 5 ft t o , El 2 fc ^ -T J: 3 K > W. m V, , ?*t>%, tt5tl/-;l'*«trl6«l*W 
to±S iOI^tSo ^ 2 7js L fc J: 5 K , a tt ¥ ffi K fai , tti t ^ * tt ft ft T* 5 ii 

415. 40 
[ 0 0 2 2 ] 

X f U 4- * ^ 5 2 a , Wi JE © M PS ( * ^ 5 » ttft) T' B2 IS ? ft - tt © A ^ ^ 3 , 4 £ « 
L-TteO. ?tlfnffli)/73, 4fCli, CCD J ?CMOSty+;^<D'('^-->"-ty^!!) s 
rt ioK £ ft T OS o ^ -C > * ^ 7 3 tt , Xrb^iWIS fr a IB IC £S B! * ffi W ttfii tt ( tT IS 
tt) ^rffittL, -9-^^^^4tt, l;b«ffiiitt (ft Htt) ^ffitt"r€. 0 S ^ © P ffi * s % ft T ^ 
* tt * IC * ^ T , * * 7 3 . 4 * 6 tB yj £ ft fc # 7 -f u >fm tt tt , 

6fcJ:9,»f£©Wl*Bril(W*WT, 2 5 6 HI © y U - x y - /!/ ) © x 5? ^ /I/ il tt lc E 
9t * ft 5 o r* V 2 frit Z ft It M tt tt , Htt ffi TE S 7 IC ^ T , M & © ffi IE -f B" tt © ^ ft ¥ 

m%%mmtfnt>n$ e it, - tt © a ^ 7 3 , 4 © n n a s tt , sisostifesto© 

M M ^ # ft 1* 5 f= * > ttlCiEHLftftlA't&OiSllcSUTV^. C © f ft £ ffi IE f 50 
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[ 0 0 2 3 ] 

<k 0 JtKHttr-* e>ftSo cn6fflB«f-?tt, ffl 4 ic R ffi S ft fc W3f) ifflft ffltt 
A(C^$ft«#BHSOlVAII (0-2 5 5) © & £ I? & £ □ i»f-<i|C*t)Tll£Sft 
5 H ft ¥ iE £ 43 5 i - j m U % t* > Hft©£TISffl£M£kLT, 7j< ¥ i m ® *i > 

se^iRi* j Biawt^r*. -iB««)«<h***fflT»4-7 b-AfflswMBftx-* 

« , HflUf-^^tUQfclBUJftttSft*. 

[ 0 0 2 4 ] 10 

X r b * H ft M Sfl 8 ti , S^iiftx-^kltift^ftx-^kfcStJ^T, -71/-A ffl 

aoi»«!is«ifcMLT, Eif-^^ » tu ts. llt-, rgif-^j ta, - 7 u - 

A ffl 3 © a ft Ii tt«k9*ttl£ft*»«d0tfc*?fc'J, fl 4 © M % d tt , ffii It ¥ ffii ± © ii 

m ( i . j ) t»j£f**t6ftTi#^*. *ft^ft©as<itt, s «p h ft * m & t zmizm m 

( m A fcf , 4 x 4 Ii » ) OI»7n7^ilc 1 oiffiStiSo 121 3 It > S $ H ft IS 5 
n5MS7'07*(D3KiBT$5. SO HI CD S *P li ft 8H $ £ , 4 x 4 H CD li M 7 a <y * p 
B i j T*ff m « IC # »J * * o - 7 U - A ffl El <D $ ft li ft 6 , Pi m 7 U y ? P B i j © ffl 
ft ffl SClif ^g(tisn§ 0 JBJ Si © «fc 5 fc , Sidti, *©» /li M«!T$5Ii7P7 
* P B i jfcM-f3*¥73lRl<D-fftffiT'fe!K li * 7" D -y * P B i JC^LtB^ftfc^ft 
ft * T- CD Bi Ml k A" * ft ffl ii $> % o T ft to * , II7D77 PB i j rt fC 3f L (U * ft T V* 20 
5«*itf*^73, 4K5fi^8if, CCI17D77PB i ] ©ii d tt7^ J < S D , 
ft # S ^ (3 if Si H d « >h 2 < ft « ( PI (CM^Jf*, £ 2 d ft 0 fC ft « ) 0 

[ 0 0 2 5 ] 

h % m m -/ d y * p b i j ( ffl n tc ) tc h -r § m m d £ g m f § « £ , c © m m 7 a y * 
pb i j ©wgEWtttfflMs^r-ratSJS (ffl lift) *jt«Bftfc*^T»j6-r*o ±a>t 

7c * 3 tc , * ^ 5 3 , 4*»6»W«**"P©H2llt4, » tp li ft k Jt $2 Ii ft k © HJ IC 43 5 7j< 
¥ 75- IrJ CD -f ft ii k L T H ft § o Lfcil'^t, Jt«B«lC43^T«B!jt*aSl?Tr*«^, ffl 
IM7Ckft5H^7'D«v^P i j(DjffitSkRIU7i<¥^ (xtf#-55-f>) ±^^^"Tft 
{# <k f o ^fl/tiMl 3! 8 « , ffl 1 re (D i A 01 * a 3« tc IS: '/I S ft fc F5t S (D U M K W rt 
fC 43 I/ -1 T > x tf * - 5 v f > ± * - il m f O 7 h L ft *< 6 > ffl li 7t ffl H 5t CD m W t <D 30 

n <d ffl n tt * «h * if- in * % (xt- v ? > o * u t , intit, m t ffl n ^ as 

^ k W W $ ft § ffi IS Jt ( ffl M 5t cd <S ffi «D <D ^ -T ft ^ ) CD vk ¥■ Ti |pj (D 1* ft it £ , * © BUR 
7U77PB i j(Dlldit5, 
[ 0 0 2 6 ] 

2 O © li H? 7 a «y ^ © ffl M U s WJ i tf , yfY7niP7E|CB*J( Hi t 5 C fc lc J; 0 fif- 
«t4CktfT*«. ft « 1 a . -> r ^ 7 a y <? m m C B©S*fl5*zRr. W ft ^ 43 ^ 
T , pi ij«--73©li^7a-y^©ij#@©iffl^©Ki(t«-?:'fe0, p2ijttftt!7?© 
li m 7 □ >y ^ (O i j $ i © W Jfi jii T* h § o r -i* 7 □ >y ^ SEi CBli, (fi[ IS ft (c W j;S L 7c 

m & <i p i i j . p 2 i . j *t © a ( us n ffi ) © h m 7 a y t> £ f* ic 43 i-> § 1£ ftl t'^t, 

t ©M ^ /Jn $ (S k W ffi X 7 D y ^ © ffl ii W ± * ^ C k * ft *LT^§. .40 

[ftl] 

CB = Z|plij-p2ij| 
[ 0 0 2 7 ] 

S * ft tc , x\Z $-7 7 J y ±fcfttet 5WM7u y tmicWfot ntzisf- 4 7 a v ? & 
M.C B © 9 % , t © ffi ffi /Jn k ft 5 li ]R 7 n ^ ^ ffl H % t ffl W S ft 3 „ C © J; d fc U 
W ^ $ ft fc ffl Kl yt k ffl li tE k © ffl © f ft fi # tfi S d k ft 5 „ ft 43 , i/f^7a^ Ba « C 

b * » m -r 5 x f- u * b ft © a as 8 © ;\ - h 7 x t m tit tc o ^ t u , wb? 5 - i 1 40 

9 9 & m K ffl tB t ft T ^ 5 © T- , <^ E! ft e> (f # I? ft ^ 0 C © J: 9 ft M ffl * *I T W & 

t ft fe.rn.T- z a , sstf-^^'j 1 o(ciitts«?n§o 

[ 0 0 2 8 ] 50 
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V-f^nnVtfa — £l 1 it , CPU, ROM, RAM, Attl^'('>^-7x — X^Ttt! 

junt^i*!, c n £ is h£ fa c se * t *> isr , » s as i 2 > ir« 9 1 3 « * o* m * n as m 
35 1 4 % * ts. $ & as 1 2 a , m sf-^ty 9 *v e> a w ■ • t - * c w t , ¥ k r 

61 $ x - £ j P £ it & )£ & , c©H«T-2PK«J;oT#i5£;Sft§IS ¥ rfi'i lc 

ij^t, K i ii U - yl/ * W 2! f 5 . f LT, © $ & £ ft ft $ 51 U - /I/ ti , Itt 7sL 35 1 3 ic lit 

«ns. r ji » i 3 it, wjisnfcttiiu-^KaS'^*, k % fis « k > ws « ma* 
gSAt-rs. Lei-, rmwmwi tit. &&mi*pucm liu* tirzimvazyamT^z *> 
© t m. w.t %&wi<D%^&<D ttcftmt %rz&ic!®&2ft&ffiw*^^, irw ± © = * ft 
asi'tLtiS^ns. * si jb as t & ^ t , n «j si $ a a , st£ as 1 3ciot-iw 

KIK/SSft, ffifflSP 1 5 icfotlZ tl5. ftftftfBnas 1 4tt, ffifltr-* D*!&* 10 

& * , c © m ft r - * d k a -3 $ , ffimmmfoicistt zn&viio <Dfflm*'€ o <> fit, 
Ei©KH«hfcW«»ot4, s m 3s i 5 tctb -h 2 n § „ ft & . * w hh & t-a, & $ -f s 85 
« Si $ a a t © a m * ffl if s ft * . co*«iir«a* r m 1 © m ^ M « a j t fa t- s „ m 
mic mar - z d a tomiQz&ft zittb..mi&-T- * d* rm i amm?-* di t 
its. 

[ 0 0 2 9 ] 

l l T\ gsiflDW*WK«3.-»y h i tsg 2 o»»iBia-«; h i a k<D&mm%m& 

EO^TKItS, 8 1 OJt«*iaa-7 h 1 flW © * x b * * * 5 2*«fctf^2©W* 
*B«3Z7 h l aMOXf U*A^7Z att. ft )1 U - ^ * S H« t L T . fBJ c jftj fc R it 
5> ft 5 c ift^tfi, — 77 © X f U * fi * v 2 a It , ffl 77 © X r U * 77 ;>< 5 2 © ifi fg fc SB 20 
If £ ft T </■> 5 C t # £ L < , El 4 ic fjk t J: 7 £ > C tx 6 if ~ ts F/f £ t it X S H 5 ft T 
l^L^'J;0»Ht\ tztzL, * 58 $ C *S ^ T , ?hftlOXfl/^A^72, 2 a 
tt , *MU-;l/*iB*i:LT, isj U (IP! (C R ^ & ft T ^ ft (f £ < , ± ^ L tc SB fiS ic |Sg $ ft 

* ^ o l i § ^ 6 , * ^ m & m ic s t £ 7 k , c ft e. * - a m k s 1 46 t eo is -r § c t 

alt, m 77 © X r U * /J * v 2 t * © * ffi fS (A^7l$8fl±0*,S) - S L , /5^0 
, ± 73 InJ fc A y t£ ll H L, T </-> § „ i tz , -*©Xt A ^ 7 2 a ti, {t!l77©Xf-U* 
*^72lC«bt, * © fl fill ^ f'i m 9 ti if 1£ PJ IC m ft T BE tt S ft T ^ 5 . C © =fc 7 ft H5 
tt SB C fe ^ T , t ft € ft © X r U * A ^ 5 2 , 2 all, ffiiBSttl*!© — »©»fe©#*fl» 
»f PI # *« S fc KJ ft "T 5 £ £ K £ 0 , ft HMKlOiTfljRfifl'ilJft*. * ft 30 

&{c, Xfl/*A^t2, 2af4, lEIEHftfS^lfiWPfe o T *> , * ft ^ft ©B ft % £ 
5 S ^ ft ^ © T* , iffii m © £ * © 58 £ * fiJ A > o > *V^I!?flE*«ISfLfc**RaiH* 

[ 0 0 3 0 ] 

£tz, m 2 © W m WO ?M M J- - >y h 1 a II © v ^ a n y t! a - ^ 1 1 a Ctii/ , T> S SU 
1 2 a it , ■ « t* - ^ ^ t 'J 9 a ^ 6 ffl « r - ^ P a % SIS » 5i * , C©!i#x-£Pa{C 
*0«3e«n*H«¥ffilCfc^T, RatU-^*WS'r*o £ $ I 3 a it s ^ 

©#^2tir;^IU-/WcIoS, EffiffiiMF'iiC, li«SH«Aa (J-XT, r^2©S@fJti 
iSlc A a J iit5) *K^-r*i:i:feK, lOSZ01««*A a*EHSl 5Effl7]t 
So -77, JtliftBKVl 4 att, Wf-?Da (ttT. r 2 © Sg H f- f D a J ^ 40 
»t5) C©^*ji*ftfc®2©m*-r-»D ateffi-ift, flg til IB 4ft A K: ft 

ttSWft«»0 a ©^HS^tT7 tiU, COKHSftfcttfc&O a 5rSS«3S 1 5 tc tti tJ f 

So 

[ 0 0 3 1 ] 

l lT\ ir i © w gi % n ii a ^ -y h i m © f * d n > ^ a - ^ i itt, n i © t;>: a r - 

* d c a -5 z , jisj a © ii as g as k £ o t si hb ± © ffi is £ w s -r s ft * © , m 1 © h 

7t 0? ©; ^ % M aS L, T l/> S o C © ® 1 © = 7C m IS ^ f± , Xtl/tA^720fil?lli 
L , c©XrU>t*^72© * * X T ( Jfi M ) « « L , ^ W 77 f&J * y .1 M - C © y l 
fill fc ffi it ft ¥ ffii % SI a£ -f 5 K 32 ffi M % % x 1 "Wi , z 1 M i: f S 0 c © i: # , c © z 1 «i it 
, * ;>< 5 3 , 4©Il7 J l^fc-it§o * ft , 3B2©Wtl ! feMJ^- > yhl a « © V ^ 50 
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D 3 y tf 3. - * 1 l a tt , SS 1 © Eg m T - Z D \C g r3 $ , JlSn©tfa(K&£ti:£oT&2! 
ia±Offiffl?:1f^-rSfci6<D, S5 2 © = 7C 05 1S £ £ ffi £ L T £ 0 !I©S52© = #S05 
$ & ft , Xfl/**^72aOfiI*JS»iL, COXf U**^52 afl)(fJli«"F (« 
ii ) % JS f: L , 35W^rlRl*y2«l, C©y2iMfcffitt&¥ffi£ffi£?-3tt£M&£x 

2 M , z 2 ttfc 1" S 0 £ © z 2 fill tt , £ * v 3 a , 4a©««SlRli:— Sf* 

o 

[ 0 0 3 2 ] 

StfEUMU, £ ft as l 5 tt , JBl©W**R!lla-vhl W ©ttftftRN8l4 
laoTlIJtlSWtHOt, SI 2 <0 *t ft IS ii a - y Y 1 a il © tt ft % RS M W 1 4 a 
E*oTKBSft«tt**0afc©tt«**fc£-r*. fit, BWrtC^ftf* tt ft ^ ^ 10 

k % <* ft § o cot*, e m 2P t 5 tt , * « » sr. itc~%7im m % -c n * ft * tt ftio 

tttftftO a i:©««%8t-&t* fc*, Cft 6 ©SB 1 fcjtfffi 2 © = & 05 fiR 3fc © d'-fc 

* < i:&~#i:ttSS5SS3© = #7tli ffl X * ffi St5o tft * t ft tt , . - * © tt ft«B IS 

gp i 4 tc j: o t m m 5 ft ft tt ft % © a? m ta is # % 1 © = # tu m m & a* 6 $ 3 © e # -re 0? #; 

*C4l«*?ft*tHli:, fill # © tt ft % as 181 91 4 aKJioT ag tt 5 ft ft tt ft % © 05 
S fit II *»* 2 © = * re M3Rfr6»3© = 3fc tc 01 ff % K ffi fll S SS $ ft * . CCt, C © SB 

3 © = # 7u 01 m k. m m $ * ft ft ft ^* ft © tt ft % o , Oa«i»ooi8t5. * 

L T , C ©S3 3 © = *7C*«* K*^*, 81 1 ©SS«S« A t»2 <D®tyffiW Aah^t 

tr SI 3 © S «j IS V wwk 3£ * ft , SftftOotfcoSsoifflHIEcSfttSf^ictt, c 
©ttft^O o *<Kft«ft*. 20 
[ 0 0 3 3 ] 

EI 5 tt, K W ffi W © IS & ? I« * S t ft 7 p - f- - h T- fe 3 o * ^ - * y tt , »f & M ffi T 
"f XS tU 2 ft , v-f^anytfa-^l l, l l a ©ftif nic j; OifrSti^o KT, ■ 

tfa-^i lcfetts, fu i ©isiaiH* a ©»S¥«*«iifl"r *. 

[ 0 0 3 4 ] 

c © n « ■?* - * p k a oTMfez ft ii fg! ¥ ffi ± ft -r zmm^mzmiti? § <, c ft tc 

* o , « ii u - jv , 3iK*5J:tf«!¥«*«<a'r* , r^T©E«is*35> < «iai«ft* 0 * l t 

, 19 6 (c 75 f J: 5 fc , Jttffll,fc*ttH*©' : l : «fr&ff*©fi*#t>tfT*, » Ji U - ;b © M ffi 30 
t * 5 - tt © - * Tt iS Hi L 1 , L 2 ¥f S * ft « o «f ^ * ft ft - tt © r. -Jk tu tt Ml L 1 , L 
2tt, f<0«S (4 J/4 I, A:J$ to 1 ) t j W J-r ( tt ST'O i = 0 tt £ T S j 05 01 
ffl ) * if © /< 7 ^ - * K cfc 0 * ft € ft ffi 3! « ft 5 o 
[ 0 0 3 5 ] 

llt*, mm®m<otom&&t tt, m »i © r#: tt Wi tu ft t tt" as m © a » • - m it «a - 

a , HoughS^I (A7IS) , f- y Zf U - h v y ^ y f ts. Z © ¥- i* * tf 6 ft * o - 
ITfOA 7 ^Sitt, rsif|H:jej^A'6©IEIR (p) t X # ^ 6 B ft (S * (0) 

ttsc ttio-it^f t'^Scj i:^aiwa(ca-3'<t>©T-$>o, ias ft «s ra 
p, e * til 1 1 % ^ 7 tt ma (^9^-*ffliB) ^©iiST'fes. c©^7Sg^tt, 
a sis ■ % % u ft ' - m it l ft & t ic r i j © <a # ^ o w m t tt u , * © jA c x , y ) % m 40 
« -r ^ t © it $ * w -r ^ 7 as n ± © -r ^ t © 05 ai ^ , t%&*>. wt©»S2k^-tibi« 

[» 2 ] 

P = xcos0 + ysin0 
[ 0 0 3 6 ] 

W ^ ffi 1 2 tt, SfMii&I^^X^-iSL. >N7g&©ttft ffl T» fe 6 if ^ *♦ , t 
tet>%, ^Sff'Ciitf r 1 j © a * # o ^ if 5 ^ -tu & -f * o W 3£ © IS * , tt ft ii X T * 
StWSJflfcllltOi/ 1 !, a3R«lffl*^fT«ftSo ffi 9 © S a T* tt , 9 ?r 0 ^ 6 
« t T M it * * # 6 , J ttx^ f ft©9fi:Wr*p^8tS2*>65R4i>e)ft. m 7 & n ( 0 - 

p ts. isi ) k: tt § a^ a 05 m © ^ t 'j w m + 1 * ft t < . u ± oiaiA'iMico^T 50 
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ff t> n ; c © « , • a w» jw*jo l * * o t> * * < * o ^ 7 a w ± o ja ^ t «« a 
sft, cn6©jSioe-p«[«<**/<5^-*fcUTm**ti* 0 titrfttsi 2 « 

[ 0 0 3 7 ] 

X r v 7° 2 iC 43 ^ T , f# ffi ffil 2 tt , ft JI b - ¥ O ft ffi £ L T W ffi S ft fc - it © — -lK Tc tt 
8 L l , m J; tc 43 tt 3 m H * M Hi ¥ S o 121 7 tt , !5lcSt7f 7^2 1: 43 tt 

§ Ifl lii *!BttB!OffJI4¥)H%St7a-f t-bTJ5«. £ ¥ , X f v 7" 2 0 tc 43 <,<• T 
, - ft tc - 'A Tc ffi tt L 1 , L 2 tc ft fS tSUS Iffl ± T' © - ft © H & 7U tt tt L 1 ' , L 2 
tf»tH2tl5. Cft6*»tfJ-r«fc«)C, S ¥ . - # © - # jt ffi tt L 1 tc 43 tt 5 B ® ± T? 
Offilt0 2ip 1 ( i 1 , j 1) , p 2 (12, j 2) «fi£L, C ft 6 2 jS p 1 , p2 10 
e*H6 , r**2nB±(»l©H*7tfllfll3R)'POiiicHPl ( x p 1 , y p 1 . z p 1 ) , 
P2 ( x p 2 , yp2, zp2) 5#St5o f ttS?nft2;SP 1, P 2 £ iffi 5 

.t^ftiaii^z^TcatttLi' t l t if m $ ft § 0 - * tc tt & l i tc 43 tt « m a 

± © ft 5t © 2 i: b T tt > 01 * tf > - * 7c fi tt L l£ = ^#¥£J:5fti&fr$tt*e>tt5 0 

s ft » siaiiiotnfnottf p 1 , p 2 tt . H*i©jsaise»s*fli^T» b ai ± © p 

I , p20g|filt, CfteftJSfSe*DT-*£K«k9-«tofc«f5£Sft3„ f - b 
T , C ft |sj tt © ¥ j£ tc J: 0 , ffi 73 © - * JC tt tt L 2 £ O (,-> X t> = * tc tt tt L 2 ' fr # ffi 

* ft * o 

[ 0 0 3 8 ] 

X r y 7* 2 1 tc 43 ^ T - ft © = * tc tt tt L 1 ' , L 2 ' © ¥ fr ft , f * % , = tc tt 20 

III' = * tc tt tt L 2 1 t © ¥ ft © ft n ^ fr J? W S ft 5 o = * TC tt tt L 1 ' , L 2 ' 

© ¥ fr ft > H # tc tt tt L 1 ' , L 2 ' ?ft€ft©73fa^*r-7l'©ft'fft0tCj;t> .If ffi « 

ft § o 

[ 0 0 3 9 ] 

X r -y 7° 2 2 tc 43 ^ T , 7v fa ^ * h ¥ © ft T ft 6 t ffi ffi © ffi ffi ffi 0 OfcfcJtKTSCfcfc 
i0, *©Z#7CiItt L 1 * , L 2 fr ¥ fir T' h 5 S fr fr ffi Wt <* ft 3 o ffi ^ ffi T* tt 
> » li\ % ft 0 © ffi fr ffi £ ffi 0 0 £ 0 fe /Jn ? t/^ if ft (C, Cfte>©H^7CttttLl' . L 2 
' fr ¥ fir T' $> 5 £ ffi K £ ft 5 „ C © X f 7 7 2 2 T' it 3Z ffi 31 £ 4i fc 1$ "a s ^ ft t> % , ¥ fr 
ffi rr $ ft fc ^ ^ K tt , X r v 7° 2 3 tc M > = * 7U tt tt L 1 ' , L 2 © Bfl H D 
fr g tH « ft 5 o C ft 6 © = ^ tt; tt tt L 1 ' , L 2 ttffit»ie?*ftT*it), JS] ftl © ffi ffi 30 
$J ¥ i£ fc <}: 0 , II D tt m 2 ft 5 0 - 3f » C © X r >y 7° f S 3£ ffi XE $ ft fc 18 ^ . t % t> 
% s ¥ fi T'^l't ffi Wf * ft if , Xf7/2 4 ICl^> H * tc tt tt L 1 ' , L 2 ©R8 

II tt , r W m ¥ ffi J t L X H:i 73 S ft § o 
[ 0 0 4 0 ] 

?lt, X -r >y 7" 2 (c &* < X -f >y 7* 3 tc 43 ^ X , NF £ S 1 2 tt , COHUHDfcftHtl'-A' 
© H IS © 11 KiStS ffi tlDO ( M tt\ $K fill ft P> 1 0 6 7 (mm) , fl( P ffi ft ?> 1 
435 (mm)) t Z it « T 5 C t \C <t 0 , dft&-^7t-ttttLl, L 2 fr R il U - ;l/ 
■P & 3 fr S fr * ffi K -T 5 o ¥ Slffi ffi X tt , «Atf. DtD.OtOli ( 5 = I D - D 0 
I ) © ffi fr ff $ iPE lit! T- * § if K , ~ * Tt tt tt L 1 , L2frMU-7l/T*&3£ ffi W $ 
ft § ( ffO * tf , 5 < 1 0 (mm) tihmmV- )VXh^) o ft 43 , X f 7 7" 2 4 OffillC 40 

43 ^ t , m m d fr r w a ¥ ffi j ht m jj * ft x ^ 5 « k « , 4$ xe 1 2 tt , g ©j « t 

, C © t $ © tt tt L 1 . L 2 £ $c 31 U - 71/ T tt ft ^ fc ffi Bit5. 
[ 0 0 4 1 ] 

X r y 7° 3 tC 43 ^ T , It £ ffi 5£ 2 ft fc if £ , t# S 8K 1 2 tt , fc tt tt L 1 , L 2 * ft ft 

\s-)lt ffi Bt b , * ft ^ ft © — # Tt tt tt L 1 . L 2 £ Wi M V - ¥ t b T U ml T § (Xf 7 
7* 4 ) o * b T , FdS m ¥ ffl tc 43 ^ T , C ft h © ~ * Tt tt tt L 1 . L 2 % ffi ffi ¥ 5 5 * - 

* (0!Utt\ «tkj«fr, He ^ tt , il # Jr. © tt tt L l , L 2 HI ffi © ^ ffl ffl II ft if ) tc J; 
7T, iJcilb-¥fr^ft^ftffiffi$ft5 0 

[ 0 0 4 2 ] 

-73, Xx >v 7 3 tc 43 i/>T> S ffi ffi ffi £ ft ft « ^ , ^ffiffil Zti, C ft 6 © r. '4k re ffi tt L 50 
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i , l 2 w m m u - >\> t* teft^t w iu x r -y 7 s it r o , s- » * -a- 1. © - ^ ^ 

it^JL l, L2*«ftii:«iSt«. f lt> XT7/3icfe^t, It £ ffl & 2 ft £ £ ?■ , 

j*a«nfcE*R*oa*^to*K:ffla , r5Bf5£ii», ±auf;xf 7 ~ 3 © sa s # 

lOIL^ffjnSo ft , C0««*flf:eBB{|l»>iSb*fTLTfc, ft il b - Jl t « Sfr 
£ ft 5 - it SI L 1 , L2*^ffiL4^»^KH:»Wffi»12l4»IBK ; Pl>EfcLT, C © B 
{$£^31 fcfiJHTrf £ 1 t, *fflllii*©7l/-Aic«5L t tf»IU\ 
.[ 0 0 4 3 ] 

f - # p t ^ t , aooitttsiiReo^T, ± ao^/-f->*ui»igm»)jfiLT ^ n 
?#tuk c ft t <£ 0 , bi 4 1 7?< -r <k 3 t , m m * k a u - /b # a ta (*si>ii 10 

, tt IK W ± ) T * o T , C © <® ■& 315 1 2 ft , C ft 6 © He iff U - )\> * H 8 t L ft < , o 
, rS P t 5 Z t ft < a? II t S Z. t T? # § o 
[ 0 0 4 4 ] 

fit, Xr 7 7 5 t*50>T, !SJiZS$'l 3 tt, C © f.'f £ <* ft ft & ifl U - /I' IC J.t -J £ , Si 

018fJi^A?:Sgt« 0 KT. w W ft ft ffi $ © K JE ¥ li KO^TlWWr*. S f , 

li f - 2 * * U 9 6 , H {» -f - * P R * ii S h 4 . * L/ T > <l©|(t#i&$ftfcH«l 

f-$P(ti!)IS?ft5 li f£ ¥ M t ^ T , BI?hftKIl/-**'»t«h5, * L 

t , ft at i/ - ;i/t » ire t 5 n 2s n ± T?o-»© = *jcia***»*c ttio, c © ft il 

U-;PO*aiB± (*1©H&7£***) ©ffiSf#1#5£2ft-5 0 f Lt, 08Cit i 9 
t, Sf, d©ftjIU-;l'^|Hl-ft¥rffi±tfc^T, ft 31 u - ;KO «li il flffliJ fc ^ft^'ftii 20 

w^ira*., so, ft at ji m ft 73 ft t e Ni l ttms. Lft, w-mmm (a*, raii*?;Ny 
f->^5ft/cM«) # k a? ? ft § o f it, cotimic, mn? z mm <d 

A © # ft ft £ £ # li L ft 1® £ 73 ffil (HSSf) ^iStSiltT?, H^TcSltLTCOS 
1 QMttflRUAtflBSStlS. 
[ 0 0 4 5 ] 

ClT\ ± 2: L ft R £ ¥ « t *5 ^ T , r ft if U - )V t m - ft ¥ IB J li, — *t <D = #7til!*8 
0«aB¥BfffcLT-«WteWSRr*E-P»*o * ft » r ¥ ffi IS M J (* , Jf, -• W © = * 7U 

¥ffi±tfe^T, c ft 6 - « co = ^ 7c e Hi % m m t l , * ft e> <d m & -ft tij t tt 

5C tf, ZlOipBSfB**'«f£*n*o 4*5, BEISflHttrttefc^T, ffl ft ©ft il b - ^ ^ 
&4LT^5Sp, W.SL SI5 1 3 tt , JS fc W 1J © U - ;!/ » t © * a i L T , * ft 6 © rt H t 

6 5 x u 7 * -r < x m i © m m m w a t l t ag ^ t % c t » g l ^ e c ft t j: o , mm 

£ Jsli ^ * /% - t 5 «fe •? t a$ 1 Ott!»t««A^»3£Stl*o 
[ 0 0 4 6 ] 

**flUBflHc*^T, SlOJi ft % ftg M a x 7 h 1 DPI © 33 Xi! 2K 1 3 ii , H 9 IC 7~< f J; -5 t 
, Eg * ft 7i tR ft © ft il U - ;U (It fl! ) t»^t , ± Slftf HI E*oT8l8l W Si 4X 

A?s^ts (w*^iRittia^-&i') o tc n u , seibilB, x r u * * ^ 7 2 © li ft m. m 

tJ5SUT, a^iSoIffift CiJfttfKto 6ft§ fc46, C ©¥B5^««, S««Ktt«&ie««i: 

ft o T ^ § „ * L T , C©¥HuMtZ5£/jft£to«-f3c:£T', »10K!fl««A«tfi 40 

$*tl5, IK J£ SB 1 3 tt , Z<0'&m*M%.*Zrt? (C©»l©IS«I««A*H£ 

fs^a^ftffiMffiiSftH) t * o , L©gioigflis«A«s£t«. $ ft , n t , 
as 2 © w m e at 3- - v v 1 a n © s ^ 1 3 at, 0 9 1 r <t 5 1 , ^ is « ft ft s e 

© ft ii U - ;bt » # , SB20iifitR«i«Aa«lfi£-r« ( W « 7j tiJ « BI f ) . 
[ 0 0 4 7 ] 

-73, ttfttt)B!K!» I 4 (Si 0«**BB«3.-^ h l «) (i , 'm M x - 2 * t 'J 1 0 
6tR 1 OEIBt'-* D«r^*tti U, CO* 1 OSlf-* DKS^t, »ftftO©Rg»S«: 

9 o m x tf , n ft ft as mi sis i 4 it , siog«f-*D4«?* t m © us pi e l 

, K » « t W ft ft 0 © r - ^ % fill ttJ L T X h ^ 7 A % ft m t Z> o HT, C © t: X h y 

7 A to & E # * ft a -T 5 » ft ft 0 © W- ft ffl ii t , *©EHi:##«>6tt*. K ^ © © E 50 
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m if m & <r> m 6 6 'n m * tb $5 $ ft t , m a * ft & <* tf .in s ft <o sg at « 3£ l t ^ 5 t <o 

COlff^' ft # * * (EfttS 215 ^f^^-^A'^l^tlSttlC, SB 1 <E> SB « x - 9 D 

co m tf 73 ft 5 « * <o y >v - f it it m m 0 t l t is is s n § „ fit, ? ;b - y * m ft * 
( ¥ $ e a , fe «k t>\ ( % t ) « as <o ffl b * if ) iao, ««D0A^£? 

ftSo HttfC. ftftftiettWl 4 a (» 2 OW**IB«3.- »y h 1 ail) CfcoT 

, ft ft ft 0 a # BMStlS. 
[ 0 0 4 8 ] 

HI Ott, tt «l ffi $ © @S ft ¥■ HIH 5: S L fc 7 o - ^ -v - h T- 5 . Xf^^l icfe^t, B£ 
fflflV 1 5 tt, Ml ®M«HHttA« <kD*8i 2 OttWIKKA a £ ft € ft «c f# U cft?S3 10 
© = # 7G « « & fC gt ^ |g $ L , 3? 3 <0 m yj flg ft * WL ft t 3 o flS ft 215 1 5 tt , tt" , £ 3 

CO = # 7U fl» HI & £ , X -r U * ft X ? 2 , 2 a CD * * & T £ 11 jSt LTSitSo fit, 

m ft fa * y 3 fill t L » C CO y 3 fill (c £ it ft ¥ M % ffi 5t f § Ft 32 9k £ * , x 3 fill « J: tf 
z 3»i:t5, i C T, x 3 Id) tt , xl«jtx2«li:flD2««'^riRlfc-aL, z 3 tt tt , 
z 1 tt t z 2 tt t CO 2 « 'A ft IrI - a T S o COJB3© = *7cflS«3RK:i3^T, S^I 215 1 
5 « » W T fc 1 0«|«I1H«A*J(!30 = & 7C & H X K ffi IS S S( L , 

»S4e*"d*JB2©»«HB«Aa*a3© = *7tS«3RKflE*a»-r*o 
[» 3 ] 

x3 = xlcos(-6/2)-zlsln(-0/2) 

y 3 = y 1 20 
z3 = xlsin(-9/2)+zlcos(-0/2) 

[ 0 0 4 9 ] 

[» 4 ] 

x3 = x2cos(0/2)-z2sln(0/2) 
y 3 = y 2 

z3 = x2sin(0/2)+z2cos(0/2) 
[ 0 0 5 0 ] 

fit, CCa30 = »7ca«*t6^T, SlOB5W««At»2fl>IB«lH«Aat* 

[ 0 0 5 1 ] 30 

O ^ {C , X x >y 7° 2 {C *5 1/-> T , S tl 215 1 5tt, W ft % 9S 2P 1 4 , 1 4 a CO if *> e> A> - ft 
h W lllOS fc fi « ft M 0 a A< m Ztltzfr S ^ * W Wr -r * . C CO X r >y 7 2 C 43 ^ T 

, «■ m je « n « ^ , e m 2P i 5 « , c n * % a -4- 5 0 g 1 215 1 5 « , cti6© » ft % 

Kg M 215 1 4 , 14aOif%ei*>67*-**ft»Lfc*»JE»LT*iO, C tl K S tJ t , Hx » 
Lfc^ft%«r^^ 3 , *fctt, 4 (c J; 0 , m 3 0 = *7£tf«*K ffiffKttr 5 (Xr 
7 7*3) o C CO ffl II 3 C fc T- , £ % 215 1 5 it. it ft % US tt 215 1 4 , 1 4 alCiot IS 
iJtlSitftIO, OaOffltll^L, KS <?J ft lc # ffi tSSSiiO o co ffl ffi BH « t % 
C t A' f f 5 , - ft % C C X t 7 7 2 t' , § S S J tl T 'I p , S£ ft SB 1 5li, Si ft Hi 
F*i K ft ft & #: ft L ft t W Wf L , 

[ 0 0 5 2 ] 40 

X f 7 7 3 £ i < X f 7 7 4 (C fc I/ 1 T , if ft 2(5 1 5tt, C OKU* tlft 0 o 3 

o»«iH«F'sic#ft'r*fr s ^ * m its. ccxfvT't'fts w s ? ti fc « , x f y 

7'5li:fe^T, Sftgfii 5«. K«r^*»3 OM«J*«rtK:*f«»0 o *«#fi"r* kfJ 

w? u , m m v « as t « z£ $ n f= « ^ , * - ^ ^ x tr - * - ^ co g * « is c * o . ii fif A » 
^ a & * ffi -r o s fc , ^ ft as i 5 a , «jBu-;i/±*iifT-r*Kai*iiKa**«Lfco 

, i^V>tt, M0 (#ih*«a) LftObTUV, -7^> C cox r y ^TS ^JpJfi « tilt 
5!fift2l5l 5tt> ffiSCBiBIHWrtKWftWOo^ffaLtt^fcWKL, cco;U-^ 

[ 0 0 5 3 ] 

w ± f& 9i u j; -5 £ , * n m i& m t? tt\ x f- u * * * => % 2 # ® m l t t , - k m a t 50 
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s6 T §8 L I ^ 5 W T' , I if ft? i!©* $ 4ft © ffi « * H 0 , * fc , fK^ftft® AS*g M 
t 5 C tiiCTt 5, $ fc , ft JS 1/ - ;b © ffl Hi * Bi'tt 6 tt ffi b , C © & tb 5 ft fc ft ii U - 

;v * a w e l t £ m m m * i hs/j n fc istsot, s& m i'jtors • a * © ¥ us *® < 
c fc w T- £ § o $ fc , ggoesf nsftfi^ftf^fSott, E»xy7t±»3au 

-;H£S-3t^S?nt^5©T\ fi ffi x U 7 « tR fc 1 IE fc 81 Iffft, 8S E fflSl© (§ 
M tt © ft ± K * # T * . 
[ 0 0 5 4 ] 

4 fc , * £ JI JE tt ? B , x 7 U 4" * * 7 fct 2 £ , f ft fa -6 , Wt»lla^7 h!i2og 
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